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Course Description
This session will walk participants through the impetus behind and the
development of APPA’s standard on Total Cost of Ownership. An overview of the
standard, along with discussing use cases of applicable scenarios, is intended to
provide attendees with an understanding of the standard, how it could be applied,
and how it might impact their operations at all levels of the organization.

Copyright © 2024 APPA  All rights reserved



Learning Objectives

Copyright © 2024 APPA  All rights reserved

1. To become familiar with or greater understanding of APPA’s published 
standard for total cost of ownership modeling.

2. To be able to evaluate case studies on how the standard might apply to various 
situations. 

3. To workshop modeling the TCO principles in sample scenarios to help them 
gain additional familiarity. 

4. Have the ability to utilize the standard and have effective discussions about 
implementation within their operations. 
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Tale of Two Buildings…  

• Interdisciplinary High Performance 
Computing Center

• Estimated Cost: $274,217,000

• Interdisciplinary High Performance 
Computing Center

• Estimated Cost:  $822,651,000

What differences would lead to such divergent costs???
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Only One…

Perspective!
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What is your familiarity with 
Total Cost of Ownership?  
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What is your familiarity with Total Cost of 
Ownership (TCO)?

ⓘ Start presenting to display the poll results on this slide.
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What is your familiarity with 
the APPA Standard on TCO?  
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What is your familiarity with the APPA 
Standard on TCO

ⓘ Start presenting to display the poll results on this slide.
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What concerns do you have about pursuing a 
TCO initiative?  
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What concerns do you have about pursuing 
a TCO Initiative?

ⓘ Start presenting to display the poll results on this slide.
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TCO Defined

• From the Standard…
– A holistic approach to maximizing return on investment of managed physical 

assets that includes the summation of all known and estimated costs to 
include first, recurring, renewal / replacement, and end-of-useful life costs 
revised at critical decision points to aid in life-cycle asset management 
decisions. 

• From Buildings: The Gifts that Keep on Taking…
– TCO includes the total present value of all direct, indirect, reoccurring, and 

non-reoccurring costs incurred or estimated to be incurred in the design, 
development, production, operation, maintenance, and renewal of a facility, 
structure, or asset over its anticipated life span.  
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Graphical Representation of TCO
• Project Delivery (One Time)

– Acquisition 
– Planning & Programming
– Design
– Construction
– Commissioning 
– Demolition, Disposal, Adaptive Reuse

• Operations & Maintenance (Annual Reoccurring)
– Overhead & Administration
– Preventive Maintenance
– Reactive Maintenance
– Utilities

• Recapitalization (Periodic Reoccurring)
– Asset Replacement
– Asset Retrofit
– Programmatic Upgrades
– Improvements & Enhancements 
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Graphical Representation of TCO
• Project Delivery (One Time) ~28%

– Acquisition 
– Planning & Programming
– Design
– Construction
– Commissioning 
– Demolition, Disposal, Adaptive Reuse

• Operations & Maintenance (Annual Reoccurring)  ~40%
– Overhead & Administration
– Preventive Maintenance
– Reactive Maintenance
– Utilities

• Recapitalization (Periodic Reoccurring) ~32%
– Asset Replacement
– Asset Retrofit
– Programmatic Upgrades
– Improvements & Enhancements 
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APPA 1000

Part 1

• Definition
• Framework
• 13 Key Principles

Part 2

• Structure
• Relationships between the 

principles
• Implementation
• Data Elements
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Part 1 – Key Principles 
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TCO Formula & Framework
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13 TCO Principles

Foundation
• Managed Assets shall be applicable to land parcels, facilities, structures, infrastructure, and 

equipment. 
• A detailed Asset Inventory shall be maintained.
• All fixed assets shall be located using a Global Location Hierarchy using a globally unique identifier.
• All assets shall be organized using an Asset Classification standard.

Integrity
• Asset Information Sharing shall be implemented to ensure data collection is minimized and to 

ensure everyone is working from the same data for decision making.
• Comprehensive and continuous Asset Reporting shall be implemented to convey key information 

about all assets throughout the organization to support planning and decision-making.
• Accurate information founded on good Data Management and Verification strategies shall be 

implemented organizationally.
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13 TCO Principles

Information Gathering
• Asset Costing shall use the standard TCO framework.
• A continuous process of Asset Inspection shall be initiated as part of everyday business.
• Asset Performance is a key metric that shall be assessed as a baseline and during normal operation to ensure 

optimum efficiency.

Decision Making
• Asset Decisions shall be made based on a Strategic Asset Management Plan.
• Asset Annual Funding shall be projected for the near and long term and updated annually.
• An Asset Comprehensive Plan shall be developed for each asset.
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Structure of TCO Principles
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Scope of APPA Total Cost Of Ownership

First Cost Personnel 
Impacts (Staffing, 

Training, Skills 
required)

Environmental 
Impacts

Maintenance
(Reoccurring)

End of Life 
Value

Life 
Cycle 
Cost

TCO

Operations 
(Reoccurring)

Utilities (Energy, Water) 
(Reoccurring)

Renewal, 
Recapitalization

Part 1 – Section 3.3.5
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Part 2 – Implementation 
& Data Elements
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What Can You Do With TCO?
• Current Decision Making (Current Year) [12]

– Product selections (LCCA)
– Maintenance Decision impacts
– Identifying problem areas in performance or breakdowns

• Near Term Decision Making (Next Year to Five Years) [20]
– Resource leveling and allocation
– Assessing risk
– Supporting budget decisions

• Long Term Decision Making (Five Years to Twenty-five Years) [14]
– More agile long-term planning
– Identifying structures to retire
– Looking at TCO of assets

• End of Life Decision Making (Planning for EOL) [4]
– Residual value
– Remaining useful life
– Run to failure decisions

50 Uses Defined –
Here is a Summary 
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Mandatory Requirements for Implementation
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Data Elements Tables
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Implementation of Principles

• Key Principle
 Relationship to other Principles
 The “Why”…
 The “What”…

 Basic Implementation
 Mid-Level Implementation
 Full Performance Implementation

 The “How”…
 Results
 Next Steps
 Implementation Notes
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Example from the Standard:  

Managed Assets
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Example from the Standard:  
Managed Assets
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Example from the Standard:  
Managed Assets

• The Why…
– The activities within this principle, and its sister principles including Asset 

Inventory, Asset Classification, and Global Location Hierarchy, are foundational 
to all other principles in that identification and location of assets in a 
management system provides the framework for development of a Strategic 
Asset Management Plan (SAMP) that aligns assets with business objectives.
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Example from the Standard:  
Managed Assets
• The What…

– Assets are connected to business objectives by identifying their relative importance 
to specific business outcomes. Standard methods for establishing this connection 
include a prioritization-based ranking and a risk assessment that are 
combined into a “prioritization matrix,” which is described in the following 
section. The result is a list of assets that is prioritized based on importance to 
specified business outcomes, along with associated risk factors that describe the 
probability that each outcome will be achieved. This list with associated risks is the 
basis for developing effective business strategies for managing assets in a way that 
is aligned with business objectives. 
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Example from the Standard:  
Managed Assets
• The How…

– Assets should be prioritized by 
• Value (criticality or impact to mission – cost, customer service, innovation, revenue…) 

and 
• Business risk (using an appropriate risk scale that includes things like loss of life or 

property, business loss, damage to public image/integrity, revenue/funding impairment, 
environmental impact, mandatory reporting needs, regulatory requirements, etc.) 

– It is important to note that the prioritization matrix should not include asset specific 
information such as age, condition, or performance. Information about age, condition, and 
performance will be overlaid onto the asset prioritization later in the TCO development 
process [see Asset Costing (P1-3.3.5), Asset Inspection (P1-3.3.6), and Asset Performance 
(P1-3.3.7)]. 
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• Results
– The Managed Asset principle will provide the basis for narrowing the focus of 

an organization to those assets that deliver the greatest value, or in other 
words, are most critical to the achievement of organizational goals. It supports the 
development of a Strategic Asset Management Plan and is a prerequisite for 
carrying out the other principles in TCO. It is reasonable to expect that the first 
application of the Managed Asset principle will be at a high level to ensure 
sustainability and support continuous improvement. 

Example from the Standard:  
Managed Assets
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• Next Steps
– The output of the Managed Asset principle will be the basis for developing an 

Asset Inventory. 

Example from the Standard:  
Managed Assets
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Practical Example

• Asset Profile:  1,000 Cooling Ton Chiller
– Screw-type Chiller
– 12,000,000 BTUs
– 1,560 Annual Runtime Hours

• 12 hours per day, 5 days per week, 26 weeks per year
– Installed in 2010
– Estimated Lifecycle is 25 Years

Focus on the concept, not the numbers.
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First Cost Application

• Considers initial project delivery.
• Information is in a binder, in a folder, 

on a network, etc. and is only 
accessed when needed.

• No planning.  Costs considered sunk.  

A Initial Asset Costs / First Costs 
(One Time) $                 1,312,500 

A.1 Planning and Programming
$                       50,000 A.2 Acquisition

A.3 Design

A.4 Construction / Site 
Development $                 1,250,000 

A.5 Commissioning $                       12,500 
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Typical Condition Assessment

• 10-year Snapshot
• Considers assets that will require 

attention within those 10 years.
– Installed in 2010
– 14 years in operation
– 11 years remaining in lifecycle

• Current planned replacement value of the 
chiller…

Nothing!!!
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O&M Planning

• Most operations plan O&M in 
aggregate and not at the asset level. 

• Consider…
– Planned maintenance
– Reactive maintenance
– Repairs
– Some Administrative
– Utilities

• Total annual planned value… $677,210 / Year
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Lifecycle Analysis

• CRV / Lifecycle = Annual Lifecycle Value
• Current Replacement Value $1,500,000
• Lifecycle: 25 years
• Annual Lifecycle Value: $60,000 / year

• If we combine O&M and Lifecycle, the annual 
asset funding is…

$737,210 / Year
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Total Cost of Ownership
• All costs considered

– O&M
– Utilities
– Renewal
– Replacement 
– Disposal

• Annual TCO Value of the Chiller…
$831,426 / year

$1.5 Million >>> $20.7 Million 
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How the 13 Principles Apply
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That’s nice… What do I do with this?  
• Purchase a copy of the standard from the APPA Bookstore.
• Discuss specific use-cases for application at your operation.

– New Construction
– System Replacement
– Asset Recapitalization Planning
– Condition Assessment
– Long-range Planning
– And more…  

• Talk to your providers (CMMS, IWMS, BMS, etc.) on how they might be able to support the APPA 
standard.

• Look for additional resources coming out of APPA to support implementation. 
• Reach out to the APPA TCO Leaders for additional questions.

Dana K. “Deke” Smith
Partner
DKS Information Consulting, LLC.
deke@dksic.net

Ana Thiemer
Director, Operations Support
University of Texas at Austin
ana.thiemer@austin.utexas.edu

mailto:deke@dksic.net
mailto:ana.thiemer@austin.utexas.edu
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Questions?

Cameron Christensen, CEFP
Director, Asset Management
Princeton University
CChristensen@Princeton.edu
(609) 258-9385

-44-

THANK YOU!

mailto:CChristensen@Princeton.edu


This concludes The American 
Institute of Architects Continuing 

Education Systems Course
Select an area to comment on
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